Abstract. In this work, aggregation states of bacteria on engineered surfaces are investigated both from the experimental point of view and from the theoretical one. The starting point of this work is a series of experiments carried out on abiotic surfaces in which bacteria adhere forming self-organized patterns. To reproduce the main characteristics of the phenomenon a model based on self-organization of a group of agents has been used. The agents represent bacteria and are free to move on a given surface. On the basis of local rules they may adhere and then eventually form self-organized aggregates. Our numerical results demonstrate that few simple rules are able to explain the emergence of self-organized patterns. Depending on the parameters used, the model is able to reproduce the aggregation patterns observed under different experimental conditions and to predict the behavior of a culture of two bacterial species.
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1. Introduction. It is now clear that cooperative behavior and self-organization are key concepts in understanding how bacterial colonies adapt to adverse environment conditions [1, 2] . Bacteria associated with plant leaves, for example, employ a range of colonization strategies resulting in the conspicuous presence of bacterial aggregates whose behavior varies in a density-dependent manner. Such cooperative interactions may occur among both homogeneous and heterogeneous populations, thus influencing the development of microbial communities [3] . It was demonstrated that the fate of solitary and aggregated cells is clearly different: the solitary cells usually represent unsuccessful colonization events that ended in their death under stressful conditions, whereas cells in aggregates are much more capable of tolerating environmental stresses, and their preferential survival promotes a highly clustered spatial distribution of bacteria on leaf surfaces. This strongly suggests that large aggregates constitute a distinct ecological niche for bacteria, allowing them to survive harsh environmental conditions [4] . Bacterial cells were not randomly distributed on the leaf surface, but occurred in a wide range of cluster sizes, ranging from single cells to more than 10 4 cells per aggregate [5] . In addition, the fate of immigrant
